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To: National Geospatial Advisory Committee

From: NGAC Governance Subcommittee
(Dennis Gorham, Randall Johnson, Jerry JohnstohnJealatiello, David Schell, and
Chris Tucker)

Subject: Proposal to Measure Progress Toward Reglize NSDI Vision
Date: November 18, 2009

EXECUTIVE SUMMARY

What cannot be defined cannot be measured, and wedratot be
measured cannot be managed. Drawing upon motivaltiooncepts
expressed by the Executive Office of the Presidetdting to
establishment of the NSDI decades ago, this dodurekectively
encourages a more precise definition of the NSDH aelated
governance structures by proposing and populating tategories of
potential metrics selected to imply both concretperational
objectives and the requirement for effective andangtiable
management practices on the part of the Federal eBowent in
concert with its partners in the geospatial commyuni

This document was authored by the Governance Subittaa of the
National Geospatial Advisory Committee for the mag of

institutionalizing such metrics within the Fedegavernment, as well
as the broader NSDI enterprise. When fully pomdatand

implemented, these metrics will enable oversigltt mr@asurement of
progress toward achievement of well defined andorfized

objectives.

The initial categories of metrics selected by tloenmittee address
many aspects of the NSDI beyond its original datatac definition:
1) societal metrics intended to determine the éxtewhich geospatial
data, processing and applications have become paithe general
information infrastructure and decision support pess; 2)
environmental measures which describe the fullréxtéé geospatial
activities and their economic implications; 3) dateetrics providing
evidence of progress toward the initial completion the ongoing
maintenance of framework data layers at a minimédintechnology
metrics for the fitness and quality of the undedyitechnology
infrastructure in use across relevant organizatioasd 5) governance
metrics to measure progress toward the realizatadna national
governance structure for the NSDI.

In reading this document, one will observe thatghgposed measures
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are National in scope, and not merely Federal. tHis day and age,
national capabilities (where NSDI is cross cuttiragg not simply the
result of Federal decision-making or investmerhieylrare the result of
a complex interaction between various levels ofegawent, many
complementary aspects of private practice, a vastyaof academic
and research institutions, the non-profit sectarddoth consortia and
associations that span all these categories. Thag&ics discussion in
this document endeavors to encompass this complexit to harness
it in support of defining and implementing a bettggverned, fully
realized and more effective NSDI.

1) PREFACE:

The Subcommittee is tasked with evaluating thecéffeness of the Federal
government’s approach to addressing the colleafaassues traditionally adduced
to the definition of the “National Spatial Data rnas$tructure” in accordance with
the revised OMB Circular A-16 and incorporated Hixe® Order 12906. The
Subcommittee, therefore, proposes to define astilitive series of key metrics by
which to measure organizational and technical chearstics of the current system
that if not addressed will compromise the natiabdity to fully realize the vision
of the NSDI.

In this context, the Subcommittee believes its prinresponsibility is to focus on
a measurement approach designed to identify andessldssues of immediate
concern with respect to current NSDI developmeroref. In so doing, the
Subcommittee understands that its approach mayeemskies of broad strategic
significance to the Federal government, issues thay justifiably require
involvement of higher level Federal authority taceessfully address. However,
the need to identify such issues is amply justibgdhe unavoidable fact that any
metrics pertinent to measuring the success of {tsiadNSDI development must
by definition be driven by complex technology, coaroial and policy challenges
which were not well-defined in the initial periofl MSDI/FGDC conception, and,
therefore, not prominent in the minds of NSDI plarsnconcerned primarily with
the potential significance of geospatial data. Wahthese issues we now find to
be of overriding concern across the majority of atepents of the Federal
government, as well as throughout the various FGR&eholder organizations at
the state, tribal, regional, and local levels ofgqmment and in the private sector.

The NGAC Governance Subcommittee believes thatamphtation of a system
of metrics, as offered below, is necessary to deter the effectiveness of national
efforts to:
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a) Assess the efficiency of structural and procaldapproaches designed to
deliver vital national services to the public adred initially by the various
stakeholder and citizen requirements cited in thgiral 1990 version of
OMB Circular A-16 and related Executive Orders.

b) Organize and quantify geospatial resources neaexladderwrite prescribed
national geospatial programs and activities aeakls of government.

c) Realize the vision of a trul¥ational Spatial Data Infrastructure where the
roles and responsibilities of all partners insidel autside the government
are well understood and parties are held accountabresults.

That such an exercise is essential at this poidesr, and thought to be necessary
to assure the improvement and continuing relevafndederal NSDI development
operations with respect to rapidly changing pubahd private sector realities.

In addressing the issue of NSDI metrics, the NGAG/€nance Subcommittee
has been acutely aware of and motivated by thegohgmature of the technology
environment that has characterized the social peodaring the last two decades,
and to a great extent premises its commentary osabstic assessment of the
impact and potential consequences of such changbotin the NSDI and the
FGDC organization. Since 1990, and continuing witbreasing significance
during the years since the 2002 revision of OMB cdar A-16, many
technological and societal developments have oedumhich have contributed to
effecting substantial changes in government proaedsnformation requirements,
and, by implication, the realities that the FGDCshface in exercising its mandate
to act as the interagency coordinating body for Nf&ated activities. To
illustrate the relative urgency of the situationsituseful to begin by examining
some of these realities and their constrainingceffe NSDI development.

An issue of great significance in this regard, ané that most clearly illustrates
the unresolved barriers to NSDI development effestshe currently escalating
private sector capacity to amass and commercialaney forms of geospatial data
formerly assumed to be accessible only from pubdctor sources and funded
through public sector budgets. Increasingly the o$ such “open market”
commercial data is available at very low, or notcasd much of it in real time, as
instrumentation evolves to support the deploymenfiree-grained and multi-
dimensional sensor nets, and as increasing adopfigeospatial interoperability
technigues speeds data fusion and complex modelafewent. These changes
are co-occurring with an explosion of open soumash-up and crowd-sourcing
activity. As a conseguence, the concept of the N&ldomes even more difficult
to define, and with the growth in private sectooogmatial activity, far more
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difficult to coordinate, much less regulate withbpa sector policy at any level of
government.

The stress created in the market in general, angublic sector planning and
procurement operations in particular, cannot belogked. Of greatest interest to
the NSDI developers should be the potential for mencial data sourcing to
compete, even at the framework level, with authtvie federal data sets, in
commercial as well as public sector applicationstilltlefinitive national policy

governing the sourcing and use of geospatial dastemalizes, the force of
geospatial market development may tend to increasating a de facto “spatial
infrastructure” which, like present financial indiys and health care practices,
could continue to advance with little consideratioh Federal (i.e. FGDC)

guidance.

The NSDI paradigm that most people have taken fantgd could then possibly
evolve into a very different, possibly non Fedarahtric concept. The NSDI could
indeed become for the nation a virtual resourcegdviogether by the web, and at
its “statutory” core merely a collection of requirents statements and regulatory
functions. And its focus could indeed be, as satggeby recent administration
policy statements, the promotion and support otidigally targeted thematic or
regional programs for which full national resoureesl extensive coordination is
not needed, but which hold the potential, with sssful implementation and
Executive level support, to propagate as neededrational scale.

It is interesting to note in this context that ingust, 2009, the Executive Office of
the President (the Directors of the Office of Magragnt and Budget (OMB), the
Domestic Policy Council, the Office of Urban Affgjrand the National Economic
Council) in fact issued a guidance memorandum oreldping effective place-

based policies and instructed the heads of fedmgahcies to begin developing
proposals in response to this guidance as parheffiscal year 2011 budget
process. Combined with the Obama Administratiagstablishment of a Chief
Performance Office (CPO) in OMB, the need for nostrilesigned to clarify the
objectives and measure the performance of the N&Dld seem to be imperative.
Indeed, an item in the Washington Pobkttd://www.washingtonpost.com/wp-
dyn/content/article/2009/01/07/AR2009010701842 .himoked, “When it comes to
government performance, one of the best ways toaveapit will be to improve the

way we measure it.”

With such possibilities in mind, it is more impartathan ever to ensure that a
competent NSDI measurement structure is put inepland that the resulting
management potentials and authority implicit in EG® present positioning be
realized. The environment of change described al®Jscoming increasingly
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well defined and characterized by strong genetaré@st in law and policy issues
relating to novel forms of data generation, unpdecg¢ed distribution channels,
ownership of data, accuracy, liabilities, intelledt property rights and liabilities.

In this sense the market is not just evolving weébhnology drivers, but is also
being shaped by incipient law and policy precedent® to structure corporate
business models and indirectly influence governnpeaturement policy. These
issues also become part of the measurement pi@ndeshould be considered to
bear the greatest relevance to NSDI governance.

At a policy level, the implications of these antiext challenges hampering current
NSDI efforts that the Subcommittee is motivatedatlniress were in fact evident
recently in several highly visible contexts: (1) & Congress and the
Administration were developing an inventory of “skbready” projects to fund
for economic stimulus for what became the AmeriBa&covery and Reinvestment
Act of 2009 (ARRA), the FGDC in particular and theospatial community in
general could produce neither a list of shovel yagebspatial projects nor a status
on completion of any of the NSDI framework dataelsy (2) Congress is
considering climate change and potential “cap amddet legislation,
notwithstanding the fact that the nation lacks & fegeospatial data layers to
measure, monitor, verify and validate the effedtslilmate change or to administer
a cap and trade system. Moreover, such a systeabssnt in the legislation
pending before Congress, and (3) the health cdmrnmelegislation currently
before Congress creates a massive demand for ggmgraformation (the House
passed bill has more than 750 references to teucts as “geography”, “place”,
“location”, etc.), but establishment or use of agm@aphic information systems
approach is absent in the legislation, as is thaebBshment of a coordinated
geospatial management office (GMO) in the departnoénHealth and Human
Services (HHS). Clearly, there are significant oral and societal needs for
geospatial data, but the nation lacks the dataystesis needed to successfully
implement such major public policy initiatives.

It is the opinion of the Subcommittee that the agailon of appropriately defined

metrics will identify the deficiencies in NSDI ingghentation to which such

problems are attributable, and that resulting potlevelopment will address the
requirement for implementation of a national goasee structure designed and
funded to effectively preside over the coordinatmall sectors (including, in

particular, non-Federal stakeholders) in a sharedperative effort to realize the
vision of the NSDI. (It should be noted in thigaed that to facilitate development
of performance metrics, the Subcommittee foundetessary to postulate the
characteristics of such a national governance tsireic- these characteristics are
listed in Appendix A.) When in final form, the arple metrics that are offered
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herein are intended to provide policy makers andagars with the information
needed to close the gap between the current dtéte ISDI and the desired end-
state.

As discussed in both NGAC and its Governance Subutse contexts, achieving
the desired end-state will demand the coordinatibibroad public and private
sector response and may require both statutoryosupp Congress as well as
coordination at the highest levels of the ExecutBeanch. Subcommittee
discussion of these issues, colored by knowledge¢hef over-riding authority
required to manage them, is prominent in our timgki

Finally, the Governance Subcommittee intends thma$ white paper serve
principally as a catalyst to achieve concurrencekey high-level attributes of a
national structure for governance of the NDSI, arsystem of metrics by which to
measure and manage progress toward the desiredtaed- Without end-state
targets, measurement of progress is not possible.

Key attributes of a system of metrics for which tGabcommittee is seeking
concurrence include:

= National in scope — all sectors actively engagedthe governance
mechanism and measure of progress;

» High-level “end-state” characteristics of a natiogavernance mechanism;

= Categorization of performance metrics accordingfit®@ measurement
themes; and,

= Appropriateness of topics covered by the examplegicsecited.

Next steps would include defining a plan for vegtthe high-level concepts among
critical (national) stakeholder organizations, mafg the example metrics and
defining candidates for support responsibility §aganational not federal),
recommending an implementation strategy, etc.

2) VISION AND MISSION FOR THE GOVERNANCE SUBCOMMITTEE WITHIN THE
FRAMEWORK OF THE NGAC:

A) Vision:

The Governance Subcommittee envisions the endbengfits of effective

coordination of interest groups and stakeholderhindevelopment of an
effective NSDI — an NSDI that provides all citizenesdy access to society’s
rich, multi-source geospatial data and technolaggets; that promotes and
leverages interdisciplinary techniques needed trems the increasingly
complex natural and societal challenges facingntiteon; and, that evolves
to incorporate measurable process maturity objestias geospatial
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capabilities continue to influence the design aridityu of enterprise
information systems.

B) Mission:
To define the components of the NSDI to be measuoegrovide guidance
for defining the measurable scope of NSDI goveradng analyzing high-
level policy directives; to formulate actionable rijpemance objectives
susceptible of evaluation with respect to achiexhrggyNSDI Vision; and, to
help set in motion a repeatable measurement amdtireg procedure.

There are strategic challenges profoundly depermataatccess to and use of a wide
variety of geospatial data from many non-integrgaources for which a modern,
technologically capable, network-based and intawdge NSDI is critically
important, but which are not specifically definaslaresourced to be addressable
within the present scope of organized NSDI suppodcesses. Current NSDI
positioning with respect to such challenges mustelbaluated by employing
metrics that calibrate the effectiveness of FGDClicgs, research and
management practices to address related requirement

Strategic challenges include (at least) the folimyi

(1)Climate Change

(2) Energy (to include Smart-Grid and Carbon MaiBevelopment)
(3)Health Care

(4)Intermodal Transportation

(5)Housing and Cadastre (to include the Mortgage §risi

(6)Emergency Response/Emergency Management

(7)Environment and Sustainable Development/High Perifoy Communities
(8)Homeland & National Security

(See http://www.jmpa.us/documents/Geospatial _DemandpHtJ.article by
John Palatiello, member of the Subcommittee andclikee Director of
MAPPS.)

Technology challenges against which an NSDI must Bk measured, which are
not adequately resourced or addressed with suffictegulatory authority to
exercise supervisory control over the many departsneand agencies of
government that should be contributing to the coatéd build-out of NSDI
capabilities, include the following:

1. Enforcement of agency responsibilities for creatmgl maintaining NSDI
framework data compliant with national geospatiahdards.

2. Geospatial standards and service architecturerargants (“the last mile”).
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3. Impending commercial and public interest review ggospatial market
practices and legal framework.

3)MAJOR THEMES OF PROPOSEDNSDI PERFORMANCE METRICS:

It is the understanding of the Subcommittee thadresf are underway within the
Geospatial Line of Business to define a set of mmems and metrics that
specifically pertain to progress on developing &6 framework datasets. We
have not yet had the benefit of reviewing this waihkd therefore have not
considered it in this draft. Additionally, we stgly feel that metrics must be
developed that go above and beyond indicators afgrpes on dataset
development, and have therefore established afseteasurement themes that
address a more broad range of issues pertainitig tSDI.

In this first approximation of NSDI performance met we have limited our

exercise to five general measurement themes chimseapresent the range of
Issues and influences projected by the FGDC'’s argton, development and

outreach activities. Since there is no precederdilahe for guidance, the

Subcommittee chose to proceed on the basis of consense and practical

experience. The following proposal offers a heajereous collection of raw

material to invite creative dialogue and consideratof organizational factors

important to useful evaluation. In doing so, thd&mmittee is also mindful that

establishing useful performance metrics for sudtitutional development must

ultimately result from a comprehensive communitgl@viconsensus process. The
five suggested metric themes are as follows:

A) Societal Metrics

B) NSDI Environment Statistics

C) Data Metrics

D) Technology Metrics

E) Organizational/Governance Metrics

With this introduction in mind, suggested metricdldw for each of the five
themes, none meant to be absolute in its approach.

A) Societal Metrics:

Societal metrics are meant to determine the extemthich geospatial data,
processing and applications (the NSDI) have becpar of the general
information infrastructure and decision supportgess, as well as a resource
for government business practices. The followingtrios are to be

NGAC Governance Subcommittee 8
Metrics White Paper for December 1-2, 2009 NGACtivige



Version 7 — 2:45 p.m. CT., November 18, 2009

decomposed into survey questions, with responsea dmichhardt-type
scale(e.g., 1-5 or 1-10).

1) How aware are citizens of the value of geospatfarmation for use
in their daily lives (e.g., in car navigation syste web search)? How
aware are citizens of the value of geospatial médron for good
government decision making (broadband mapping,gagd crisis)?

2) How easily can citizens discover, browse an@sEcurrent, complete
and accurate geospatial datasets and geo-enablsidess data,
(whether local, regional, state, tribal, Federagdemic, commercial)?

3) To what extent are do private sector investors pudlic sector
economic development officials have access to tlwall regional,
state, tribal, and Federal geospatial datasetgeorenabled business
data, that they need to make:

a) Investment, economic development, jobs createmisions?
b) Environmentally sustainable decisions?

4) To what extent can government decision makers (#kecBranch at
all levels of government) quickly access and araly® geospatial
data and geo-enabled business data necessary ageemy place-
based policy formulation, policy evaluation, pragraing and
budgeting?

5) To what extent can legislators (at all levels ofgomment) quickly
access and analyze the geospatial data and geleé@nnalsiness data

necessary to engage in place-based policy fornoulatipolicy
evaluation, programming and budgeting?

6) To what extent can citizens, as they interface vath levels of
government, quickly access and analyze the geaspktia and geo-
enabled business data necessary to engage in ljaaed- decision
making that empowers their daily lives, and théitiy to participate
in the workings of government?

7) To what extent have NSDI online applications andsgatial data
resources become embedded in academic curriciga éementary,
secondary and higher education contexts.)?

8) To what extent does the NSDI contribute to the joubénefit value
chain?
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B) NSDI Environment Statistics:

In order to evaluate progress in development oiNB®I, it is necessary to
explore another sparsely researched area. Littte deen published and
systematically reviewed relating to the quantifimatof the “NSDI” that is
perceived generally in the market or academia emadtely describe the full
extent of geospatial activities or their economaplications. One good
reason for this debilitating situation is that #hes little agreement across
public and private sector organizations and thegldist of “NSDI
stakeholders” in the US as to exactly what const#tan “NSDI”, a problem
that is compounded by the fact that the term “NSBIltised world-wide by
dozens of states, political organizations and tradssociations
opportunistically to reflect local or idiosyncratoncepts, in general failing
of consistency across national boundaries, reqodscultural groupings.

Revised OMB Circular A-16 delineates clear and wisgfuidelines for
conceptualizing an NSDI concept; one that is lopdgefined as a Federally-
centered set of policies designed to coordinaten#tt®n’s various Federal,
state, local, tribal, academic and private sectiviies relating to the
creation and use of spatial information. As a moidel abstract policy
development, A-16 is sparse and elegant, and s Imrofound influence
on global efforts to establish a consistent apgrdaaealing with geospatial
iIssues. However, many of the essential concephkeased by A-16 are not
only abstract, but also dynamic, and reflect thé@@xlnature of development
of geospatial resources and practices in publitosecganizations as well as
throughout the private sector. As a result, th®N8 reality reflects only a
tenuous relationship between policy and acceptedtioe, and remains,
despite the disciplined and professional leadergfiprts of the FGDC,
unquantifiable and, except in the area of Federabyndated and funded
data development programs, regulated only by aornmdl network of trade
associations and voluntary consensus standardsipagjans.

Moreover, Executive Order 12906 provides inadequistnition of roles
and responsibilities for differing sectors and stalders (government or
private sector) in the geospatial community, thyacerbating confusion,
conflict and inefficient duplication. And, while -A6 and the recently
developed A-16 Supplemental Guidance do definesrait@l responsibilities,
it presumes an operational NSDI from a Federal eratthan National
perspective. This disconnect contributes to trability of the geospatial
community to mobilize as a cohesive advocate fandgoublic policy. The
lack of a national operational perspective alsoibitd the ability to
effectively assist organizations in building theinterprise spatial data
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infrastructures (SDI), which can become part of kger fabric of the
NSDI. This integration of SDI's across industridecal and regional
governments, states and federal entities is fundah& the maturation of
the NSDI as a true National level resource.

The Governance Subcommittee has not formally sedethe body of

literature that is assumed to have been develope¢lebvarious stakeholder
groups relative to both definition and quantifioatiof aspects of NSDI

activity and resulting public and private sectovelepment. Undoubtedly
such a survey will be required to formalize the &ubmittee’s assessment
of the success of NSDI development efforts. Howetlee members of the
Subcommittee, drawing collectively from significapeérsonal experience
with geospatial programs, agreed upon the app&ekiof quantification of

NSDI-related developments, and the need to defim®rdext for further

discussion by including within its recommendatioh NSDI metrics an

initial list of quantification requirements.

Consistent with the Subcommittee’s premise that ¢ae't manage what we
can't measure”, it is necessary to compile inforomaton the NSDI
environment relating to the frequency of data @biéen necessary to support
the assessment of metrics, identification of orgations responsible for
data collection and related project areas, andrnmdtion or conditions
resulting, for example, from the following actions.

1) Definition of the geospatial market by means obmfal market study
focused on parameters recommended by the NGAC dopted by
the FGDC.

2) Quantification of the Federal geospatial marketthwspecific
emphasis on determining the magnitude and scope-eanferal
government spending, by Departments, Agencies amelasis.

3) Measurement of economic activity directly relatedgeospatial data
and technology, or enabled by geospatial. At amum, this would
involve the establishment of a comprehensive NAIC&de for
geospatial, beyond references in NAICS 541370.

4) Measurement of small business activity directhatedl to geospatial
data and technology, or enabled by geospatial.a Atinimum, this
would involve the establishment of a Small Busin@dsninistration
“size standard” or definition of small businesshe geospatial field

5) Quantification of Federal grant money for geospaigtated activity
directed toward state, local government, NGOs,amdersities.
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6) Quantification of the Federal geospatial workforgealified by a
structured definition of geospatial jobs and prtyeand differentiated
from contractor participation or management of Faldgeospatial
projects.

7) Quantification of the overall US geospatial worldey qualified, as
much as possible, by the same definitions usedelation to the
Federal workforce.

8) Quantification of Federal government spending onospatial
workforce  development, including information comurg
geographical distribution of spending and the reatifrprojects.

9) Quantification of Federal government spending aospatial research
and how that research contributes to a strategieareh agenda to
meet market needs.

10) Quantification of the aforementioned data points tla¢ state,
regional, local and tribal levels, as applicaliegider to capture a full
and complete picture of the geospatial market dndrdactors related
thereto.

11) Promotion of the use of a robust, mature set ofeg@nprocess
integration methods, goals, best practices andfsgions as part of
measures of how well the different elements of &gawization
support the development of a mature policy and aipmeral
environment to meet mission and business requiresmen

C) Data Metrics:

We do not have data oriented metrics to benchmackess in building
the NSDI. Such metrics may relate to the currenoypleteness (which
may include interoperability & metadata), scaladteson, accessibility
and archival requirements for different versiondata). As such, it is
difficult to marshal any evidence of progress tavathe initial
completion, or the ongoing maintenance, of the séramework datasets
(e.g., Geodetic Control, Elevation, Orthoimageryrarisportation,
Hydrography, Governmental Units, and Cadastre)e 3dmme holds true
for the other layers called out specifically in Aspplix E of OMB
Circular A-16.(*= Framework Layer)

1) Baseline (Maritime): Co-leaders: DOC, NOAA and DOI,
Minerals Management Service (MMS)
2) Biological Resources: DOI, U.S. Geological SurveyGS)
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3) *Cadastral: DOI, Bureau of Land Management (BLM)

4) *Cadastral (Offshore): DOI, MMS

5) Climate: Co-leaders, Department of Agriculture (U§D
Natural Resources Conservation Service (NRCS) a@d,D
NOAA

6) Cultural and Demographic Statistics: DOC, U.S. @ens
Bureau (USCB)

7) Cultural Resources: DOI, National Park Service

8) *Digital Ortho Imagery: DOI, USGS

9) Earth Cover: DOI, USGS

10) *Elevation Bathymetric: Co-leaders: DOC, NOAA (U.S.
waters outside channels) and US Army Corps of Engeers
(USACE) (inland waterways)

11) *Elevation Terrestrial: DOI, USGS

12) Buildings and Facilities: General Services Admi@gbn

13) Federal Land Ownership Status: DOI, BLM

14) Flood Hazards: Federal Emergency Management Agency

15) *Geodetic Control: DOC, NOAA

16) Geographic Names: DOI, USGS

17) Geologic: DOI, USGS

18) *Governmental Units: DOC, USCB

19) Housing: Department of Housing and Urban Develogmen
(HUD)

20) *Hydrography: DOI, USGS

21) International Boundaries: Department of State

22) Law Enforcement Statistics: Department of Justice

23) Marine Boundaries: Co-leaders: DOC, NOAA and DOMSI

24) Offshore Minerals: DOI, MMS

25) Outer Continental Shelf Submerged Lands: DOI, MMS

26) Public Health: Department of Health and Human Sewi

27) Public Land Conveyance (patent) Records: DOI, BLM

28) Shoreline: DOC, NOAA

29) Soils: USDA, NRCS

30) *Transportation: Department of Transportation, Bure au of
Transportation Statistics

31) Transportation (Marine): USACE

32) Vegetation: USDA, U.S. Forest Service

33) Watershed Boundaries: Co-leaders: DOI, USGS and AJSD
NRCS

34) Wetlands: DOI, Fish and Wildlife Service
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As metrics do not exist for the currency, complets) scale/resolution,
or accessibility of these data layers, there isretuly no hope of
achieving or defending sustainable funding or teuea continued
relevance of these data collection and developmegrams to changing
stakeholder business needs.

For each of these data themes, a dashboard viewdshe created that
provides information on progress towards completibdatasets that are
not yet finished, as well as information on projeletins and schedules for
making these critical datasets available as aqdatie NSDI. The new
OMB IT Dashboard provides a unique opportunity told these key
metrics and present them in a way that is congisteéth other IT
investment tracking going on in the Federal govemmim NSDI
dashboard elements should build on the work that reaently been
completed in support of the National Map progranhiolw contains
metrics on progress and data lifecycle componenitsséveral NSDI
framework datasets.

It is important to note that locally collected amdintained datasets as
well as commercially available datasets are a owsenponent of
framework datasets (as well as the other A-16 taters), and that at
present there is no trusted mechanism for maintenah an inventory
and gathering of metrics for this vast set resairpesitioned to
supplement federal programs. The FGDC and COGQ@IldHead the
geospatial community in development of processesssary to maintain
data metrics for these themes across all sectors.

D) Technology Metrics:

Data workflows, business processes, and relatipedbetween all levels
of government need to be documented, understood wtifided to
develop and sustain the NSDI. Fundamental to @l sarocess support
of NSDI development is the fitness and quality bk tunderlying
technology infrastructure in use across relevamgjamizations. While
many technical aspects of the NSDI could be medsutds perhaps
most critical to measure aspects of that infrastinecwhich most directly
contribute to the open exchange of geospatial thatait must facilitate —
the web services through which data is publishediée by any federal,
state, local, tribal, non-governmental, or comnadrapplication.

In accordance with the work that has been doneppart of the Federal
Enterprise Architecture Geospatial Profile, the mstproposed below
focus on the use of international, industry-drivgoyernment-sponsored,
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consensus-based, interoperability standards thet been developed by
Standards Development Organizations (SDO) sucthadnternational
Organization for Standards (ISO) and the Open Ga@dpConsortium
(OGC) in coordination with bodies such #® Organization for the
Advancement of Structured Information Standards $08), the World
Wide Web Consortium (W3C), the Internet Engineerifigsk Force
(IETF), and the like.

In this context, it seems that a measure of NS€Hnelogy success is the
degree of compliance with respect to the following:

1) Names of datasets, Service URLs of, and percerdagriblic
datasets available for public consumption via OG®13V(e.q.
picture).

2) Names of datasets, Service URLs of, and perceraégmiblic
datasets available for public consumption via OGES/Mr WCS
(e.g., data). Specify output formats available éywise offering.

3) Names of sensor networks, Service URLs of, andgm¢age of
public sensor networks available for public constiamp via
OGC SOS (e.g., data).

4) Names of sensor networks, Service URLs of, andgmage of
public sensor networks available for tasking via@®G&PS (e.g.,
tasking interface).

5) Names of datasets, Service URLs of, and percentaige
commercial proprietary datasets available for puttinsumption
via OGC WMS (e.g., picture).

6) Names of datasets, Service URLs of, and percentaige
commercial proprietary datasets available for puttinsumption
via OGC WFS or WCS (e.g., picture). Specify outfarmats
available by service offering.

7) Names of sensor networks, Service URLs of, andgmage of
commercial proprietary sensor networks available paoblic
consumption via OGC SOS (e.g., data).

8) Names of catalogs, Service URLs of, and percentdgaublic
Catalogs available for public consumption via OGE-W (e.g.,
discovery).
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9) Names of catalogs, Service URLs of, and percentafje
commercial proprietary Catalogs available for publi
consumptions via OGC CS-W (e.g., discovery).

10)Names and Web Service URLs of datasets that are YONL
available through proprietary web service intergacer only
available through web Graphical User Interfaces IjGGahd not
otherwise available.

11) Of these services, which, how many, and what péagenof
them offer industrial grade stability and avail@pi(for instance
99.99%, 24x7 uptime)? Specify degree of uptime.

12) Of these services how many have versions permanarthived
or preserved to ensure repeatability if necessarynéet the
requirements of any future legal proceeding?

13)Using these metrics, what percentage of NSDI fram&wor
datasets have relevant OGC services available (WxS)

E) Organizational/Governance Metrics:

This exercise in the development of metrics is psgal to measure
progress toward the realization of a national goaece structure for the
NSDI capable of effectively addressing the stratqgioblems outlined
above. Some are binary (Y/N), and others mearbetcscored on a
Leichhardt-type scalée.g., 1-5 or 1-10) by a broad crosscut of the NSDI
community.

1) To what extent do policy makers agree that gecaspdtita and
technology are essential business tools for fortmga a
comprehensive assessment of the nation strategitingowith
regard to major policy issues of the day? Are slenimakers at
all levels of government informed and engaged ippsuting,
defining, and using the NSDI?

2) Is there a strategy in place to promote and comoaisithe
benefits of the NSDI? Have quantitative and qatlie
successes been documented?

3) Does a national governance organization/entitytextsch has
authority to define and implement cross-sector ements on
policies, procedures, action, evaluation and mamegé of a
well-defined NSDI program? To what extent is feefive?
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4) To what extent are roles, responsibilities andti@iahips clearly
articulated with respect to each component of tf8DN(data,
services, applications, etc.) for the purpose ofbifiaing
effective support for relevant public policy?

5) To what extent are the component NSDI roles and
responsibilities supported (i.e. understood, resgecand
honored) by organizations with sufficient capacityPo what
extent are these roles supported across relevanibrseand
stakeholder organizations? To what extent areetlesstodial
organizations maintaining harmonious cooperatiletimships?

6) Is there an adequate national conflict resolutiaiicp and
structure in place to aid in the implementatiotha NSDI vision
using multi-jurisdictional, collaborative relatidnps across
local, regional, state, and national interestshat extent is it
effective?

7) To what extent have diverse “public-private parshgys” with
geospatial stakeholder organizations, commercigrpnses, and
research institutions been harnessed to meet tlogram
objectives of NSDI development in a cost effectvanner?

8) To what extent have service level agreements bstbleshed
between authoritative data stewards and the usamcmities
that rely on their data to drive mission applicas®

9) To what extent does the operation and governanteeoNSDI
take into account and prioritize both local andoratl needs?

10) To what extent has the NSDI enabled or empowereatgr
participation in public governance processes?

11)Have priorities been identified by means of the mjuative
business planning of data steward agencies, sfatgak data
infrastructure strategic plans, and other actisitom the part of
NSDI stakeholders?

12) To what extent do the SDIs of local jurisdictiorsdates and
regions function as interoperable enterprisesgnated as pieces
of the NSDI? Do the strategic planning effortsabffifty states
focus in a similar way on public-private partnepshiand
governance structures within their geographical @os?
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13) With reference to OMB Circular A16, how effectively the
Federal enterprise collaborating with other majt@ksholders
toward achieving a commonly supported vision?

14)How effectively is each Federal entity performinghda
coordinating its geospatial activities as definediMB Circular
A-16 and the Supplemental Guidance document?

15)How effectively is the annual business case madeth®
Executive and Legislative branches of the Fedeoalegiment
demonstrating NSDI resource requirements for suppr
strategic national goals?

16)Is there a collaborative funding strategy in pldlcat enables
organizations using spatial information resourdeallaevels of
government to coordinate opportunities and invests® Is
Federal funding to a geography or activity contimgen
compliance to such a strategy?

4) CONCLUSION

The collaboration of multiple, disparate organiaas formed to address shared
geospatial information needs is capable of creasiiggificant value for both
participants and society in general. Such collamma involving the disparate
interests and combined efforts of local, regionstiate, national and tribal
organizations, defines the National Spatial Dat&rabtructure, creating the
framework for development of its many essential gonents, and providing the
capacity for quantification and management of tla¢iom’s most vital natural,
institutional and human resources.

The importance of a strong national governance Inedberefore quite clear, one
that is capable of effectively coordinating theiattes of a highly federated
system, characterized by disparate, cross-secterests and functioning as a
virtual enterprise. It is equally clear that suah emnterprise cannot be managed
effectively in the absence of a trusted methodolfmgyymonitoring and evaluating
indicators of progress and efficiency, which alsovides a sustained evaluation of
both the strengths and weaknesses of the collab®miocess itself.

It is in this context that the NGAC Governance Submittee proposes a series of
performance metrics through which to measure pssgteward realizing the
vision of the NSDI. Further, it is the Subcomneteehope that its measurement
approach will catalyze a meaningful critique of gqmet policy guidance and
governance structures to the end that both fundéwgls and organizational
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authority supporting the continued developmenthaf NSDI are commensurate
with its fundamental and defining importance to society.

5)HIGH LEVEL IMPLEMENTATION STRATEGY

Once full NGAC agreement is reached on desired Npe&formance measures
and related high-level concepts, a detailed impteat®n plan would be pursued.
In general, the suggested metrics implementaticategfy would involve several
national organizations working in concert with adeFederal agency to broadly
administer surveys across numerous constituentiasstandardized manner. The
frequency of administration would be driven by tbentent of the measures.
Surveying on an annual basis is anticipated todspiired for a subset of the
measures, with a repeating cycle of 3-5 years faomaasures. The lead Federal
agency would compile the results and report thenthto overseer of national
geospatial policy. That entity would be responsibde fostering policy and
operational changes as required to accomplish astdia performance targets.

6) RECOMMENDED NEXT STEPS

The NGAC Governance Subcommittee hereby respectiedjuests:

A) Endorsement by the full NGAC at its December 20@®ting of the high-
level characteristics presented in this Phase Empapgarding a national
governance mechanism for the NSDI and a systemeatfica to measure
progress toward the desired “end-state”.

B) Authorization to immediately begin building uptims Phase | deliverable
to:

a. Define a plan for vetting the high-level conceptsgénizational and
performance measurement) described herein amotigatrinational)
stakeholder organizations.

b. Define an operational national governance strucame recommend an
implementation strategy.

c. Refine the example metrics, define candidatesdppsrt responsibility
(national not federal) and recommend an implem@mtatrategy.

*kkkkkkk
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APPENDIX A

CHARACTERISTICS OF A “N ATIONAL ” STRUCTURE::
REALIZING THE NSDI VISION

To motivate understanding of the sort of generidlattes of an “end-state” that
might be envisioned as a result of applying andngcon the set of metrics
devised by the sub-committee, we provide, as ampba the following partial
policy and governance profile of an evolved NSDbgram. In so doing, our
intention is not to preempt an evaluation process,to be informative, and to
illustrate the kind of synthesis and reporting iglby the use of such metrics.

What follows is a list of attributes of the NSDhthrepresent the sub-committee’s
application of its metrics to a selection of partare of NSDI development, and
projection of the results of an ensuing evaluation:

1) NSDI policy effectively promotes synergistic retatships among
membership organizations representing traditiontdrest groups that
provide essential organization, communication aabérship services
positioned to structure the geospatial market domai.g. FGDC,
NSGIC, NACo, MAPPS, OGC, GITA, URISA, USGIF, etc.

2) The roles and responsibilities of various sectonsl a&takeholders
(government or private sector) of the NSDI are wlelfiined, understood
and respected, with the result that confusion, lmnénd inefficient
duplication of effort are eliminated or minimizeahd the community of
NSDI stakeholders is mobilized as a cohesive adedoa sound public

policy.

3) National policy is adopted and resources allocdtecenable active
pursuit of the values inherent in the NSDI vision.

4) A high-level organizational structure is createdgewolves, to meet the
business needs implied by the scope and stakeboldsion of the
NSDI.

5) The resulting national governance mechanism mustus¢éed and have
the authority to achieve and maintain agreemerd. (adjudicate
differences through consensus-based processes)gastakeholders and
across sectors on policies and procedures, fundimared information
needs, action to address these needs, and daiygaaent of the NSDI
as a mandated virtual enterprise.
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a) The scope, membership, and funding for the orgénizahould be
established through an informed legislative process

b) The national governance process should be undégstoo
documented, and accessible to the entire commuhigeospatial
professionals and users.

c) All affected and relevant stakeholder interestsgloregional, state,
tribal and Federal government interests togetheth wion-
government interests) should be represented in rganzation
positioned to become the trusted authority for wheit@ng policy
and resource requirements on behalf of NSDI deveéop, and
have the standing to represent NSDI interests tbh bongress and
the administration.

d) Incentives for participation must be articulated.

e) The model must include communications mechanisrddeadback
loops.

f) States and tribal governments must become a primary
organizational focus for development of collaba@tmethods and
their legal implications, recognizing that statevdagovern those
geospatial information interests, and define theisglictional
environment within each state.

g) Day-to-day operations of the component elementeeNSDI must
be “networked” to ensure effective communicationwsen those
charged with making policy and those who have deckp
responsibility to manage the operations of the memmponents
that comprise the NSDI. In other words, the strietensures
active stakeholder participation in the managenwnhationally
significant geospatial assets. This characteragsumes:

I. Roles and responsibilities for all components (ds¢avices,
applications, etc.) are well articulated.

ii.  Willing organizations, with sufficient resources,avie
assumed defined roles and responsibilities for dd&iDI
component (custodians).
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